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FOREWORD

For several years science courses and science curriculum materials for
kindergarten through high schcol have been developed at a rate that
makes it very difficult for the classroom teacher to stay up-to-date.
To know what materials have been published and what new equipment has
been developed has alone beccme a considerable task. it is even more
time consuming and difficult to read the materials and to discover how
all of the developments can best be implemented in local schools.

However, in spite of the difficulty, it remains the professional
responsibility of teachers and school administrators to take advantage
of these resources in improving their educational programs. To help
with this responsibility in science education, the Wisconsin Department
of Public Instruction, with support of Title III of the National Defense
Education Act, has attempted to make information about such developments
easily available through this publication.

It is intended that those who make use of this booklet treat it as an
introduction to further investigation. The listing of materials for
individual projects is not exhaustive. The philosophies and learning
theories upon which the science teaching programs are based are only
briefly described. There has been no attempt at critical evaluation.
For these reasons an extensive bibliography is included as well as the
addresses of projJect directors from whom much additional information
can be obtained. It i1s hoped that when a particular prolect or some
of its materials have special pertinence to a local program the reader
wili make the extra effort necessary to obtain greater information.

&Vae(_,,,‘ ¢ KaAl

William C. Kahl
State Superintendent
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I INTRODUCTION - NEW SCIENCE CURRICUILA

Science is a human activity; an intellectual activity whose products include facts,
theories, concepts, and principles. These products are not unchanging dogma, but
change as new facts are discovered, new theories advanced, and old theories modi-
fied. Change is as much a part of science as is any of the processes of science.

The new curricula are the result of attempts by scientists, science educators, and
teachers to change the science taught in our schools. Consequently, these new
curricula stress that science instruction, kindergarten through twelfth grade,
should:

1. include the currently accepted theories, concepts, and facts of the various
disciplines;

2. include the processes of science, i.e., measurement, observation, classifica-
tion,which the scientist uses in developing these concepts, theories, and
facts;

3. reflect the nature of science as an ever-changing, self-correcting enterprise;
and

L. be able to keep in step with scientific developments rather than lag many years
behind.

This pamphlet, a review of new science curriculum projects, is written for the
classroom teacher. Its purpose is to provide a review of individual proJjects,
briefly examine new trends, and cite classroom ajids and sources of information
available to the teacher. No effort has been made to provide the history of these
projects. This is available in many other publications. No effort has been made
to 1list all the materials produced by the various studies. Only samples of the
products (texts, guides, ete.) are listed. New units are being produced every day,
and complete current lists may be obtained from the directors of the studies listed
in this pamphlet.

New Curricula and the Student

In the new curricula, the student learns the intellectual products of science (con-
cepts, theories, facts) as well as the processes which produce these products. He
makes things happen. He handles msterial, he makes observations, he carries out
investigations and interprets results. This is true of all the new curriculum
studies. At the primary school level, a study such as AAAS Science - A Process
Approach emphasizes the development of competence in skills basic to further learn-
ing as related to the sciences. In this study, the student is introduced to a
variety of content whiie learning of such processes as measuring, communicating,
predicting, and classifying. Consequently, the student is constantly making dis-
coveries and organizing the processes and content which he is learning into some
sort of fabric meaningful to him. Similar emphases on the processes and content

of science are found in the other curriculum studies at the elementary school
level. See Tables I and II for listings of the curriculum projects relevant to the
primary and intermediate school grades.

The emphases on the student as an active participant continue into the junior high
scaool programs where the content of the various disciplines becomes more clearly
defined. The Earth Science Curriculum Project, the Illinois Astronomy Project, and
the Geology Project (SSSP - Time, Space and Matter) emphasize specific subject
matter content from their respective disciplines. But the student's contact with
the laboratory and with the processes cf science used in developing the subject
matter content is also emphasized. See Table III for a listing of Jjunior high
school curriculum projects.
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At the senior high school level, all of the courses (physics, chemistry, biology,
and earth science) emphasize student investigational activities. Many of these
activities take place in the laboratory where the student is to develop an under-
standing of the investigational procedures basic to the discipline being studied.
However, not all investigations take pla~:. in the laboratory. The classroom, the
library, and even the armchair can and do serve as locales for student investiga-
tions. In all of these curriculum studies the student becomes the investigator
while the teacher, texts,and reference material provide bits and pieces of informa-
tion, background knowledge, and the direction to lead him on his way. See Table IV
for a listing of senior high school curriculum projects.

New Curricula and the Role of the Teacher

The emphases of the new curricula on student activities place a corresponding re-
sponsibility on the teacher as a planner and dircctor of learning activities. The
teacher is not only a disseminator of knowledge, but a director of learning. He
is a knowledgesble planner, leader, and director of activities as well as of con-
tent learning. And this requires a thorough acquaintance with the objectives of
the curriculum, adequate subject matter background in the 3cience, and a commi t-
ment to keep abreast of developments in that science.

Summer institutes and academic-year institutes have been initiated by the various
curriculum projects to aid the teacher in developing the required competencies. A
list of these institutes may be obtained by writing to Teacher Education Section,
National Science Foundation, Washington, D. C. 20550.

Much of the teacher's time is spent in preparing for classroom instruction. The
inquiry or investigational approach emphasized by these studies necessitates care-
ful structuring and advance planning by the teacher prior to class. Almost every
elementary science curriculum study has produced a teacher's guide which serves not
only to give the teacher specific assistance on a day-by-day basis, but also to
provide general background information for the teacher. At the junior and senior
high levels, additional aids supplement the teacher guides. Technique films. de-
signed to acquaint the teacher with certain laboratory procedures, and guides to
the use of laboratory equipment and materials are available.

Selecting curricular materials from those in current production places another re-
sponsibility on the teacher. Intelligent selection can be made only with knowledge
of what is available. Fortunately, descriptive materials are readily available
from the directors of the various projects. And the texts, teachers guides, etc.
are available for review or can be purchased at a nominal cost. A comprehensive
review of the curriculum projects is available from the Information Clearing House
in New Science and Mathematics Curricula, Science Teaching Center, University of
Maryland, College Park, Maryland.

The teacher using materials from these curriculum projects takes on new responsi-
bilities in the evaluation and testing of student achievement. Since the new
curricula emphasize processes of science as well as products, it follows that any
evaluation procedure devised should determine student achievement in both of these
areas. Although some testing materials have been produced by the curriculum studies
and are discussed elsewhere in this report, the classroom teacher must devise tests
to fit the local conditions. Questions of product (i.e., fact, concept, and theory)
and process can be and often are constructed at the knowledge or memory level. But
questions and procedures which measure the student's ability to interpret, apply,
analyze, synthesize, and evaluate are also needed. Two references, Sanders' Class-
room Questions (1966) and Bloom's Taxonomy of Educational Objectives (1956), may
provide some guidance to the classroom teacher in the design and construction of
more effective evaluation instruments.

T T,
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New Curricula - Their Content and Organization

At the primary and intermediate school levels, the content of the curriculum studies
emphasizes the processes of science. This is particularly apparent in such studies
as AAAS Science - A Process Approach and the Minnemast materials. Content in these
studies is directed to the most effective learning of the processes of science. In
both of these studies, an effort is made to produce an integrated series of units
spanning all of the years of tre elementary school. The organization is dictated
by these process~-oriented objectives. In contrast to the organization of AAAS,
other proJjects such as Elementary Science Study and the Elementary School Science
Projects in Utah and California have produced a series of separate instructional
units appropriate to the elementary school level. Typical of the statements de=-
scribing the content and organization of tnis latter type of curriculum project is
the following from ESS: "The purpose of the project is primarily that of develop=~
ing more meaningful materials with little emphasis given toward development of a
sequential or continuing program with specific structure as to grade level." The
purpose is not to develop a national curriculum, but to supply a variety of care-
fully thought out and tested materials which the curriculum director of the school
system may use in developing an elementary science curriculum for the particular

needs of his school system.

At the junior high school level, the content shifts from processes and products of
science~in-general to Processes and products of specific disciplines. Such pro-
jects as the Earth Science Curriculum Project and the Secondary School Science
Project (Time, Space and Matter) are organized around interdisciplinary content
taken from such areas as geology, geography, geophysics, physics, and chemistry.
Other studies such as the Elementary School Science Project (Illinois Astronomy
Project) coacentrate primarily on a single discipline.

At the senior high school level, a more strictly disciplinary orientation is main-
tained with clearly separate projects developed in biology, chemistry, physics,
geology, and engineering. Within each of these projects, special attention is

given to content organization so that it reflects the discipline from which it is
taken in process as well as content. The role of man in technological developments
is the subject of the Engineering Concepts Curriculum. Its text, The Man-Made World,
is desigred to fill the gap between the idealized laws of nature and the man-made
devices, systems, Processes, and structures which fill today's world., Still another
organizational approach is being developed by Harvard Project Physics which is
stressing the cultural and humanistic aspects of physics.

New Curriculum Materials

An extensive series of curriculum materials and teaching aids has been developed at
all school levels by the various curriculum projects. Included for students are
textbooks, laboratory guides, laboratory problems, special equipment and materials,
kits of materials, films, programmed instruction - auto-tutorial materials, and
supplementary reading materials. For teachers and curriculum designers, there are
teachers guides, tests, evaluation procedures, and other special materials.

Teacher guides are an almost universal product of the curriculum studies at all
school levels. The design and function of these teacher guides, however, vary
according to the projects and according to the various school levels. At the pri-
mary and intermediate school levels, printed material is designed for the teacher
as the principal guide to instruction, laboratory procedures, and activities. At
the junior and senior high levels, these guides serve to supplement the text,
laboratory menuals, and other instructional aids.

student textbooks have generally not been produced at the primary and intermediate
school level, although several curriculum studies have produced some written mater-
ials for students. At the junior high level, textbooks appear in most of the

-3 -
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curriculum studies, but the text is more of a guide to activities than an encyclo-
pedic source of knowledge. At the senior high level, each of the major curriculum
studies has produced at least one student textbcok. The organization of these texts
is based on intellectual schemes which closely .-_present the orgenizational schemes
of the science. Several textbooks, each with different emphases of subject matter,
have been produced by BSCS. The blue version, Biological Sciences: Molecules to
Man, illustrates the approach to biology of the evolutionist, the molecular
bilologist, and the biochemist. The green version, High School Biology, illustrates
the approach of the ecologist and the behaviorist. The yellow version, Biological
Sciences: Ar Inquiry into Life, illustrates the approach of the cell physiologist,
geneticist, and developmental biologist. Several studies have produced special
textbooks for students of high and low ability levels. These are discussed later

in this report.

Laboratory manuals have been produced for junior high school and senior high school
curriculum projects and are designed to lead the student to question and to discover
as well as to verify. Because the curriculum projects are organized around science
as an investigational activity, the laboratory becomes the focal point of the course.
And it is the laboratory guide which sets the pace for the course. Special equip-
ment, research procedures, and laboratory blocks of instruction spreading over
several weeks all have contributed to the change in the structure and function of

the school laboratory.

Special equipment and kits have been produced by at least three of the elementary
school studies. Kits containing materials used in both the instructional and eval-
uational aspects of the course have been prcduced by AAAS Science - A Process
Approach. Kits of materials produced by the Elementary Science Project at Howard
University are designed to be used by the student after school and/or at home and
thus, necessarily contain instructions and instructional materials. The Elementary
Science Study has produced a series of kits on differing topics such as "Butter-
flies," "Ice Cubes," and "Gasses and Airs." Each kit is complete in itself and
provides materials and instructions for the particular study. The other elementary
school curriculum studies are designed to use materials which are readily available
in and around the classroom or can be casily obtained from the regular scientific

supply houses.

At the Junior high school level, kits of special materials have been produced by
studies such as SSSP (Time, Space and Matter). In addition, various other projects
such as Minnemast are producing materials and designing laboratory materials which
are specific to the topic being studied. At the senior high level, specific labora-
tory materials, apparatus, and equipment have been designed, tested, and are being
produced and marketed by various commercial firms.

In all of these cases, the breadth of materials produced is great, and it is up to
the local teacher to decide which of these materials can be used most appropriately
in the context of the local setting. Lists of such equipment are available from
the directorsof the curriculum projects.

Films and other audiovisual aids have been produced at the elementary school level
by Minnemest and by the Elementary Science Study. At this level as well as at other
levels, specific emphasis is given to the single=-concept 8mm film which is rela-
tively inexpensive. These films are usable directly by students as well as by
teachers. Films and other instructional aids are available ut the junior high level
from SSSP (Time, Space and Matter), IPS (Introductory Physical Science), and other
studies. Again, the burden of proper use of these materials rests with the teacher.
At the senior high level, a wide selection of films and other audiovisual aids has
been produced. These include a series of BSCS single-concept films, biological
technique films as well as teacher training films. Similarly, the chemistry studies,
CBA and CHEM, have produced films on chemical processes used in industry as well as
films on various chemical concepts and theories. The wvarious physics studies have
produced single-concept films as well as full length films covering various labora-
tory procedures and classic experiments in the field of physics.
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Programmed instruction materials have received scant attention in the curriculum
studies. Such materials have been produced for only the senior high school level
and, then, for only very limited aspects of the coursej for example, The Use of a
Slide Rule, a program produced by one of the chemistry studies.

Supplementary readings on subjects related to the particular curricular area have
been produced in one of the Jjunior high school studies, the Earth Science Curriculum
Study, and in most of the senior high school studies. These readings are generally
adapted from the classical investigations reported in the various disciplines and
from interpretations of the investigational procedures used in research at the fore-
front of the various disciplines. These supplemental materials are intended for
interested teachers and students. Usually a particular reading or pamphlet covers

a specific area, but is broad enough and is detailed enough for the necessary devel-
opment of a particular concept or concepts. Historical development of the concepts
and their cultural implications are generally included. These supplementary read-
ings emphasize the role of uncertainty and speculation, provide & clear discussion
of the various processes of science, and emphasize the need for cooperation and com-
munication within science and among scientists.

In a number of these publications such as in the BSCS series, unfinished and unex-
plored areas of research are frequently mentioned to prompt the student to further
reading and speculation and perhaps action. These pamphlets are particularly useful
in inservice workshops and as supplemental parts of certain classroom activities.
These supplementary readings provide a rich source of reference materials. They are
inexpensive and shouid be available in every appropriate classroom.

Materials for evaluating and testing student achievement have been developed by many
of the curriculum projects. However, placing emphasis on the process aspect of
science as well as on the product aspect compounds the problem of evaluation of stu-
dent achievement. At the elementary school level, only the AAAS Science - A Process
Approach has developed a systematic check list of behavioral competencies for use in
measuring the student's understanding of the various processes of science. An eval=-
uation kit is being designed to accompany the other AAAS materials. Minnemast has
developed a series of tests appropriate to its materials. At the junior high level,
tests of conceptual content and laboratory procedures have been developed by various
groups such as IPS, SSSP (Time, Space and Matter), and ESCP (Earth Science Curriculum
Project). At the senior high level, testing materials and procedures are being de-
veloped in most of the projects. In general, these testing materials become avail=-
able when the project materials are produced by a commercial publisher. Tests of
knowledge, concept attainment, laboratory procedures, and, in one case, a test of the
processes of science are advertised as available and appropriate for a particular
stuady.

Because the new curricula place particular emphasis on the process aspects of sciencsy
it follows that the evaluation programs should similarly place particular emphasis on
these aspects. According to a BSCS publication, examinations should be designed to
measure, in addition to knowledge, such qualities as those described in the Texonomy
of Educational Objectives by Bloom (1956) and should include tests of comprehension,
application, analysis, synthesis, and evaluation. For a particular analysis of these
points, see Evelyn Klinckmann "The BSCS Grid for Test Analysis," BSCS Newsletter

No. 19, 1963. Because, in many cases, the person who controls the examination pro=-
cedures in effect controls the curricular content, it is extremely important that

the examinations be consistent with the objJectives of the curriculum.

Guides for curriculum development and lists of teacher aids and laboratory materials
have been prepared by the several curriculum groups and by various commercial labor-

atory supply houses. Additional materials prepared include such publications as the
BSCS Materials for Preparation of In-Service Teachers of Biology, the BSCS bulletin
series on "Biological Education in American Secondary Schools 1890-1960," A Guide to
Working with Potential Biologists, and Implementation of BSCS in the Schools. The
newsletters and/or quarterly reports produced by most of the curriculum studies,
kindergarten through 12th grade, provide the tesacher with a current summary of the
developments in the many curriculum projects. Most of these are available free upon
request to the directors of the various curriculum projects.

-5 =
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ITI ATTENTION TO SPECIAL PROBLEMS

Ability Grouping

The problem of special or restricted interests or abilities of students at the
various grade levels has prompted the authors of the new science curricula to pro-
duce special materials and, in some cases, special courses to fit the needs of these
groups. No special materials have been produced for these groups in the primary or
intermediate grades. llowever, at the senior high school level, particular atten-
tion has been paid to the group of students with limited interests and/or abilities
and low reading levels.

The Biological GSciences Curriculum Study has produced a set of cpecial materials for
"students who cannot adequately comprehend the regular version texts, These special
materials have an even greater emphasis on laboratory activities and class discus=
sions than the three regular versions.... The program has been developed so that the
great majority of learning activities takes place directly in the classroom, because
homework is generally avoided by these students."

The Physical Science Study Committee has developed a series of materials entitled
"Introductory Physical Science" which is designed for use in the junior high school,
Howover, IPS finds some additional use in the low ability groups in the senior high
school.,

Although the majority of the curriculum studies at the junior and senior high school
levels are geared for courses of science in general education, certain of the courses
such as that of the Engineering Concepts Curriculum Study, are designed for the
"average college-~bound student,"

The high ability student has available to him a wealth of materials produced through
or in conjunction with the various curriculum studies in the form of supplemental
readings and procedures of investigation. In the case of the BSCS biology program,
invitations to inquiry and other materials of the laboratory block program have been
developed into a second course, which is laboratory oriented and is designed for
students who have successfully completed the basic course in biology. This advanced
or second course provides firsthand investigational experiences for students in over
L0 laboratory investigations, subject-matter explanations, and excerpts from the
literature of biology. The Physical Science Study Committee advanced topies include
such topics as angular momentum, relativity, statistical mechanics, quantum physics,
and entropy. These units can be used to supplement the regular course or can be com-

bined to form an advanced course for students with a particular interest and ability
in physics.

Teacher Preparation

The demands placed upon the teacher fcr knowledge of curriculum objectives, techniques
and/or subject-matter competence have increased the demands on the curriculum de-
signers for leadership in this area. The directors of the curriculum programs have
responded by instituting special programs of instruction. Academic year, summer, and
inservice institute sponsored by the llational Science Foundation have been set up to
provide this special instruction. Sgecial materials have been produced in the vari-
ous courses to assist the teacher in developing laboratory techniques and instruc-
tional procedures appropriate to the program. Technique films, guides to laboratory
procedures, and special laboratory equipment have been designed to assist the teacher
in the performance of the instructional task. Inservice institutes organized at the
local level provide an excellent means of updating and increasing the competency of
the teachers in a local school system in developing and executing science curricula
reforms. See further discussions in the following sections.




bt s T

K
’
5
3
i
’
¥
5

R ot A M e CHA TR S BT N R i ¥

O oo o o9 24 i £ttt et 1 A =

g

Wil niouteentes bt utindt

i

i LA 0L 0 ot L o

III WHERE TO LOOX FOR FURTHER INFORMATION

Each of the major curriculum studies is briefly summarized in the following pages.
Further information cn the availability of materials, the source and cost of publi-
cations, etc. can be obtained by writing to the project director. Descriptive
brochures, newsletters, and quarterly reports are usually availabie and usually free,
A brief request to the director that your name be added to the mailing list of the
project is sufficient.

Specific help in adopting, modifying, and using the new science curricula is avail-
abie from a number of sources in the state of Wisconsin.

1. The Supervisor of Science Education in the Department of Public Instruction is
available to assist local school systems in such matters. Write to him in care
of the Wisconsin Department of Public Instruction, !ladison, Wisconsin.

2. Inservice workshops planned by the local school system can be sponsored jointly
by the local system and the National Defense Education Act (iIDEA) Title III,
HDEA - Title III provides 50 percent of the consultant fee for such a workshop.
For further information, write to NDEA Division, State Department of Public
Instruction, Madison, Wisconsin,

3. Additional assistance may be obtained from the Department of Science Education
at the several State Universities, the University of Wisconsin-Milwaukee, the
University of Wisconsin-iladison, and the Director of Field Service, University
Extension Division, Madison, Wisconsin.

Other sources of information such as curriculum reviews and reports of research
studies are contained in the attached bibliography.
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AAAS Commission on Science Education

John A. ilayor, Director

American Association for the Advancement of Science
1515 assachusetts Avenue, oW

Washington, D. C.

Elementary Science Project
Joe C, Paige, Director
Howard University
Washington, D, C. 20001

Elementary Science Study

Davia Hawkins, Directcr
Educational Services Incorporated
108 Water Street

Watertown, Massachusetts 02172

Elementary School Science Project
Herbert L. Mason, Director

The University of California
2232 Piednont Avenue

Berkeley, California 9LT20

Elementary Schcol Science Project

John K. Wood, Director

Utah State University .-
Logan, Utah -

Minnesota Mathematics and Science Te<:d§ng Project
James J. Wernts, Jr., Director

University of ilinnesota

Minneapolis, Minnesota 55455

School Science Curriculum Project
Richard F. P, Salinger, Director
805 West Pennsylvania Avenue
Urbana, Illinois 61801

Science Curriculum Improvement Study
Robert Karplus, Director
University of California
Berkeley, Califernia
TABLE II

Curriculum Projects Relevant to Intermediate School Grades L6

AAAS Commission on Science Education

John A, Mayor, Director

American Associaticn for the Advancement of Science
1515 lassachusetts Avenue, d.W.

Washington, D. C.

Elementary Science Project
Joe C, Paige, Director
Howard University
Washington, D. C. 20001
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Elementary Science Study

David Hawkins, Director
Educational Services Incorporated
108 Water Street

Watertown, Massachusetts 02172

Elementary School Science Project
Herbert L. Mason, Director

The University of California
2232 Piedmont Avenue

Berkeley, California 94720

Elementary School Science Project
Jo Myron Atkin, Director
University of Illinois

805 We:t Pennsylvania Avenue
Urbana, Illinois 61801

Minnesota Mathematics and Science Teaching Project
James J, Werntz, Jr., Director

University of Minnesonta

Minneapolis, Minnesota 55455

Science Curriculum Improvement Study
Robert Karplus, Director

University of California

Berkeley, California

School Science Curriculum Project
Richard F. P. Salinger, Director
805 West Pennsylvania Avenue
Urbana, Illinois 61801

TABLE IIT

Curriculum Projects Relevant to Junior High Schools

Earth Science Curriculum Project
Ramon Bisque, Director

P, 0. Box 1559

Boulder, Colorado 80301

Elementary Science Study

David Hawkins, Director
Educational Services Incorporated
106 Water Street

Watertown, Massacausetts 02172

Elementary School Science Project
J. Myron Atkin, Director
University of Illinois

805 West Pennsylvania Avenue
Urbana, Illinois 61801

Introductory Physical Science
Physical Science Study Committee
Uri Haber-Schaim, Director
Educational Services Incorporated
164 Main Street

Watertown, Massachusetts 02172




Y
i
i
l;
!
i

5
{
:
!

@

AT RPN PR SRR R T et A N I SR B e LT T R R A e T Ay R LR T R T e R AT e T TR T T TR TR T e TR TR T AT et e T et
T T WA T SR TR S SRR i3 Aoy Ty es

Minnesota lMathematics and Science Teaching Project
James J. Werntz, Jr., Director

University of Minnesota

Minneapolis, Minnesota 55455

School Science Curriculum Project
Rigchard F. P. Salinger, Director
805 West Pennsylvania Avenue
Urbana, Illinois 61801

Secondary School Science Project
Frederick L. Ferris, Ji., Director

Princeton University
¥rinceton, New Jersey

TABLE IV

Curriculum Projects Relevant to Senior High Schools

Biological Sciences Curriculum Study, Biology Course
Special Materials and Second Course

William V. Mayer, Director

P. 0. Box 930

Boulder, Colorado 80302

Chemical Bond Approach
Lawrence E. Strong, Director
Earlham College

Richmond, Indiana U7275

Chemical. Education Material Study
George C. Pimentel, Director
Lawrence Hall of Science
University of California
Berkeley, California 94720

Engineering Concepts Curriculum Project
E. E. David, Jr., Director

Commission of Engineering Education
1501 New Hampshire Avenue, N.W.
Washington, D. C. 20036

Harvard Project Physics
Gerald Holton, Director
Harvard University
Cambridge, Massachusetts

Portland Project

Vernon Cheldelin, Director
Oregon State University
Corvallis, Oregon

Physical Science Study Committee, Physics Course
and Advanced Topics

Gerald R. Zacharias, Director

Educational Services Incorporated

164 Main Street

Watertown, Massachusetts 02172

Secondary School Science Project
Frederick L. Ferris, Jr., Director
Princeton University

Princeton, New Jersey

- 10 -
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IV LISTING OF CURRICULUM STUDIES

The materials listed under each of the following studies are exemplary of those
being produced by the project. Write to the project director for a complete listing
of materials available for purchase.

1. IAAAS Science - A Process Approach]

AAAS Commission on Science Education

John A. Mayor, Director

American Association for the Advancement of Science
1515 Massachusetts Avenue, N.W.

Washington, D. C.

Rationale:

Science - A Process Approach, developed by the AAAS Commission on Science Education,
emphasizes the development of competence in skills basic to further learning.
According to the Commission: "The child is introduced to a variety of content in
acquiring these skills -- he learns about plants and animals and rocks and weather
and solutions of chemicals and the motion of objects. The content he learns is not
systematically related to particular scientific disciplines, but is considered to

be derived from more-or-less familiar objects and phenomena in the world around him.
Our hope is that by the end of the third grade, the child who has been instructed by
means of these exercises has acquired some important fundamental process skills, a
good many basic scientific concepts, and some organized knowledge about the natursl
world."

The assumption is made that science is much more than an encyclopedic collection of
facts and that children in the primary grades will benefit from experiences which
enable them to acquire an ability to apply certain processes that are essential to
the study of science. These processes have been identified as: 1) recognizing and
using space/time relations, 2) recognizing and using numbers and number relations,
3) observing, 4) classifying, 5) measuring, 6) communicating, 7) inferring, 8) pre-
dicting. In the intermediate grades, children acquire the use of more complex and
integrated process abilities which are an extension and an elaboration of the pro-
cess skills developed in the primary grades.

Grade: K - 6

Materials produced:

Classroom laboratory guides
(Science - A Process Approach, Parts 1 through 6)

Equipment kits
Kits for testing and evaluation

Commentary for Teachers

Commission on Science Education - Newsletter

2. [BSCS Biology Coursgj

Biological Sciences Curriculum Study
William V. Mayer, Director

P. 0. Box 930

Boulder, Colorado 80302
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Rationale:

The Biological Sciences Curriculum Study emphasizes biology as a modern experimental
science. The materials produced are based on nine themes, which include 1) science
as inquiry, 2) the intellectual history of biological concepts, 3) change of living
things through time: evolution, U4) diversity of type and unity of pattern and
living things, 5) the genetic coutinuity of life, 6) complementarity of organism.s
and environment, 7) biological groups of behavior, 8) complementarity of structure
and of function, 9) regulation and homeostasis.

The instructional focus of the course is the laboratory which is closely integrated
with the textual materials.

Grade: 10

Materials produced:

Films: single concept and technique Teacher guldes for texts
Guides for inservice programs Teacher guldes to laboratory
technique

Laboratory blocks

Teacher handbook
Newsletter

Tests
Research problems

Student texts (Blue Version - Biological
Science: olecules to Man; Green
Version - High School Biology; Yellow
Version - Biological Science: An
Inquiry into Life.)

3. [BSCS Biology - Second Course]

Biological Sciences Curriculum Study
William V. Mayer, Director

P. 0. Box 930

Boulder, Colorado 80302

Rationale:

The second course entitled Biological Science: Interaction of Experiments and
Ideas is designed for the student who has successfully completed a basic course in
biology, preferably one of the three BSCS versions, and who exhibits a strong
desire for a more intensive study of experimental biology. A primary goal of the
course is to provide firsthand investigational experiences so that students will
gain an understanding of science. The major theme, "Science as Inquiry,' is
developed by over 4O laboratory investigations, subject matter explanations, ex-
cerpts from the literature of biology, applications of simple biometrics, and
selected "Invitations to Inquiry."

Grade: 12

Materials produced:

Newsletter

Student text (Biological Science: Interaction of Experiments and Ideas)

Teachers' guide

(Also see BSCS-biology materials.)

- 12 -
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4. |Bscs Special Materials |

Biological Sciences Curriculum Study
William V. Mayer, Director

P. 0. Box 930

Boulder, Colorado 80302

Rationale:

The Biological Sciences Curriculum Study's Special Materials have been designed for
"the student who caennot adequatel; comprehend the regular version texts." Taese
materials "have a greater emphasis on laboratory instructions, short paragraphs of
reading materials, illustrations and quizzes. Because of the special role of the
teacher, the primary publication is the special materials teachers manual.”

Grade: 9, 10

Materials produced:

Newsletter

Student text (Biological Science: Patterns and Processes)

Teacher's manual

(Also see BSCS biology materials)

Chemical E :nd Approach
lawrence E. Strong, Director
Farlham College

Richmond, Indiana U47375

Rationale:

The Chemical Bond Approach was designed as an introductory course in chemistry with
emphasis on laboratory experiments. The text, students' and teacher's laboratory
guides, and examinations as well as a set of readings from the Journal of Chemical
Education have been produced. The project is currently considered to be complete.

Grade: 11, 12

Materials produced:

Newsletter

Student text (Chemical Systems)

Teacher's guide

Student laboratory guide (Investigating Chemical Systems)

Teacher's laboratory guide
Tests
Supplemental readings

Programmed instruction materials

- 13 -
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6. [ cHmM

Chemical Education Material Study
George C. Pimentel, Director
Lawrence Hall of Science
University of California
Berkeley, California 94720

Rationale:

The objectives of CHEM Study include: 1) to further in those students wio will not
continue the study of chemistry after high school an understanding of the importance
of science in current and future activities, 2) to encourage teachers to undertake
further study of chemistry courses that are geared to keep pace with advancing
scientific frontiers and, thereby, to improve their teaching methods, 3) to guaran-
tee the existence in the near future of a variety of excellent high school chemistry
texts significantly influenced by CHEM Study, but produced under normal author-
publisher relationships. "CHEM Study materials are organized around the laboratory
which is the focus of activities for the entire course."

Grade: 11 or 12

Materials produced:

Newsletter Films

Student textbook Tests
(Chemistry and Experimental Science)

Programmed instruction
Student laboratory manual materials

Teacher's guide

T LECC - Engineering Concepts CurriculumJ

Engineering Concepts Curriculum Project
E. E. David, Jr., Director

Commissior of Engineering Education
1501 New Hampshire Avenue, N.W.
Washington, D. C. 20036

Rationale:

The Engineering Concepts Curriculum Project is designed to introduce into the high
school curriculum engineering concepts dealing with man in his man-made world. The
course is designed to fill the gap between idealized laws of nature ( in the exist-
ing courses) and the devices, systems, processes, and structures which populate
today's world. Subjects include a discussion of man and compittors, logic circuits
with memory, use of the computor, sensing and measuring, dynamical systems, and
energy control and design. According to information provided by ECCP, this course
will be "suitable Ffor the average college-bound high school student."

Grade: 12

Materials produced:

Commission on Engineering Education Reports (Newsletter)

Preliminary version of text (The Man-Made World)

- 14 -
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8. [ESCP - Colorado |

Earth Science Curriculum Project
Ramon Bisque, Director

P. 0. Box 1559

Boulder, Colorado 80301

Rationale:

The Earth Science Curriculum Project is an experience-centered study of materials
from astronomy, geology, physical geography, geophysics, meteorology and ocean-
ography. One of the major concerns has been that ESCP courses not be a series of
disconnected units, but rather an integrated study which will give the student a
broad understanding of the planet earth as a system. The course is developed

around two unifying themes - the hydrologic cycle and the rock cycle. The course
begins with a study of the sun as the source of energy and continues with studies of
the interaction between this energy and the liquid and gaseous envelopes of an
unequally heated and rotating earth. The deposition of sediment forms a natural
link with the rock cycle, ultimately with geologic history,and with the account of

the evolution of land forms.

Grade: 9, and with some relevance to 7 = 12

Materials produced:

ESCP Newsletter Teachers' guide

Student text Supplementary reading
(Investigating the Earth)

Visual materials and models
Laboratory manual are planned

9. |ESP - Howard |

Elementary Science Project
Joe C. Paige, Director
Howard University
Washington, D, C. 20001

Rationale:

The Elementary Science Project has been primarily concerned with the production of
science units or kits (a self-contained package of materials and guides) which are
provided to the student for use outside school, usually at home. The program
reaches both the student and his parents. "This program of compensatory science
experiences for disadvantaged children (K-6) and their parents has been developed in
an effort to help overcome the social and personal handicaps which usually atc¢end
such privations."

Grade: K - 6

Materials produced:

Elementary science activity kits

10. [ESS - ESI

Elementary Science Study

David Hawkins, Director
Educational Services Incorporated
108 Water Street

Watertown, Massachusetts 02172

- 15 -
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Rationale:

"The purpose of the Elementary Science Study is not to develop a national curricu=-
lum but to supply & variety of carefully thought out and tested materials which the
Curriculum Director of a school system may use in developing an elementary science
curriculum for the particular needs of his school system. Materials selected for
study are those which inherently allow for a flow of ideas originating from the
curiosity of children. Things that lead to certain fundamental notions: BUTTER-
FLIES, CELLS, GASSES AND AIRS, KITCHEN PHYSICS, MOLDS, PLAYGROUND PHYSICS, etc. are
studied. The materials developed are trial taught with children varying in intelli-
gence, social economic background, and age. The purpose of the project is primarily
that of developing more meaningful materials with little emphasis given toward de-
velopment of a sequential or continuing program with specific structure as to grade
level."

Grade: K - 8

Materials produced:

Newsletter Student experimental sheets
Kits or units Apparatus and materials
Teacher guides Films, film loops

11. ESSP = California

Elementary School Science Project
Herbert L. Mason, Director

The University of California
2232 Piedmont Avenue

Berkeley, California 94720

Ratjonale:

The Elementary School Science Project is developing and testing curriculum materials
on basic science for the elementary school. These materials or units, not
restricted to particular grade levels, include "How I Began' (a comparative study of
the development of human and chick embryos) and "Coordinates" (graphs and equations).
These materials can be selected and used where appropriate in developing the science
curriculum.

Grade: 1 -6

Materials produced:

Teacher manuals for each unit

12. |[ESSP - Illinois Astronomy |

Elementary School Science Project
J. Myron Atkin, Director
University of Illinois

805 West Pennsylvania Avenue
Urbana, Illinois 61801

Rationale:
The objective of the Illinois Astronomy Project (ESSP) is the production of curricu-
lar materials that are sound astronomically, that reflect the structure of the sub=-

ject as it is viewed by astronomers of stature, and that can be handled by teachers
and children in actual classrooms. Such topics as charting the universe, the

- 16 =
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message of starlight, and galaxies and the universe provide the subject matter for
the course.

Grade: 5 - 8

Materials produced:

Student texts (Charting the Universe, The Universe in Motion, Gravita-
tion, The Message or Starlight, The Life Story of a Star, The Galaxies
and the Universe)

Teacher guides

13. |ESsp - Utah |

Elementary School Science Project
John K. Wood, Director

Utah State University

Logan, Utah

Rationale:

The principle theme of the Utah Elementary School Science Project "is to develop
observational awareness on the part of the child so that he may probe the puzzles of
nature by observing, comparing and measuring."” Attributes of objects such as color,
shape, size, temperature, and other observables are studied to discover interactions
and relationships. Several tests of psychological concept development have been
produced. The course is designed to implement the teaching of process and product
at the first grade level.

Grade: 1 and 2

Materials produced:

ESSP Newsletter

Teacher manuals for science in grades 1 and 2
(Science for the First Grade, Science for the Second Grade,
Biological Supplements)

1. |HPP - Barvard |

Harvard Project Physics

Gerald Holton, Director

Harvard University

Cambridge, Massachusetts 02138

Rationale:

Harvard Project Physics was formed to develop a new kind of physics course, one that
is appealing and instructive to & wide variety of students, from the science-
oriented to the science-shy. In an effort to help check the continuing drop in the
proportion of students who are taking physics in high school, an attempt is being
made to treat physics as a lively and fundamental science and also as an activity
that is closely related to the achievements both in other sciences and in fields
other than science itself. Although this physics course is centered on a solid
introduction to physics including some of its recent developments, the humanistic
background of the sciences is stressed. In an effort to attract substantial numbers
of students, HPP is developing a range of teaching aids, including teachers' guides
to texts and laboratory equipment, programmed instruction, pupil tests, laboratory
manuals, film loop slides, & book of selected readings, and a number of films and
paperback monographs.

- 17 -




Grade: 12

Materials produced:

Student text Newsletter
; Teachers' guide to text Programmed instruction
E Teachers' guide to laboratory Tests
g equipment

Laboratory manuals and films Supplementary readings

15. LIPS

Introductory Physical Science

; Physical Science Study Committee
’ Uri Haber-Schaim, Director

EE Educational Services Incorporated
EE 164 Main Street
I

Watertown, Massachusetts 02172

3 Rationale:

i "Te theme of the (Introductory Physical Science) course is the development of
evidence for the atomic model of matter. The laboratory experiments are contained
in the body of the text and must be carried out by the student for a proper under-
standing of the course. Many of the conclusions and generaiizations arrived at as
a result of doing the experiments become essential parts of the complete text.
Although laboratory space is always an asset, th: experiments in the course have
been successfully performed in classrooms with individual flat desk tops and only
one sink." Tncluded are such topics as quantity of matter: mass; characteristic

properties; and the separation of substances.

Grade: T, 8, 9

; Materials produced:

Student text Tests

Teachers' guide Drill and quiz problems

Laboratory equipment and apparatus

16.

Minnesota Mathematics and Science Teaching Project
James J. Werntz, Jr., Director :
University of Minnesota 1
Minneapolis, Minnesota 55455

Rationale:

§ Minnemast is engaged in producing a coordinated mathematics and science program for
{ kindergarten through ninth grade and supportive preservice and inservice courses in
: content and pedagogy. The science units focus attention on operations in science

; such as developing notational systems, classifying, and measuring.

T

Grade: K - 9

; Materials produced:

Teacher manuals Tests

- 18 -
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Materials (continued):

Films Minnemast quarterly reports

Materials for methods courses

17. |Portland Project |

Portland Project

Vernon Cheldelin, Director
Oregon State University
Corvallis, Oregon

Rationale:

The objective of the Portland Project is to develop and test a two-year integrated
secondary school physics-chemistry course utilizing content and materials developed
by CBA, CHEMS, and PSSC. Testing materials from PSSC, CHEM, and CBA were utilized

in the production of unified tests appropriate to the integrated courses. No fur-
ther work is planned.

Grade: 11 - 12

Materials produced:

Integrated student guides (PSSC-CBA; PSSC-CHEM)
Integrated teacher guides
Integrated tests
Materials available: $2.50 for complete set
The Curriculum Center
Portland Public School District

631 N. E. Clackamas
Portland, Oregon

18. |PSSC - ESI Advanced Topics ]

Physical Science Study Committee - Advanced Topics
Uri Haber-Schaim, Director

Educational Services Incorporated

164 Main Street

Watertown, Massachusetts 02172

Rationale:

The objective of the Physical Science Study Committee - Advanced Topics is the
preparation of advanced topics which may be used in conjunction with the PSSC

Physics Course or as a separate advanced course. These topics include angular
momentum, relativity, statistical mechanics, quantum Physics, and entropy.

Grade: 12

Materials produced:

Student texts Films
Teacher guides Laboratory guide
Tests ESI Quarterly Reports

Equipment for laboratory

- 19 -




N D e niranr oty

A e T e A e 70 W it

LA NS S gy el

QRS R gt

N S USRI A i

19. [Pssc Physics Course |

Physical Science Study Committee, Physics Course
Gerald R. Zacharias, Director
Educational Services Incorporated

164 Main Street
Watertown, Massechusetts 02172

Rationale:

"Physics is presented not as a body of facts but basically as a continuing process
by which men seek to understand the nature of the physical world." Major emphasis
is placed on the use of the laboratory integrated with the content development in
the course. PSSC emphasizes conceptual physics as: time, space, matter, wave
motion, Newtonian mechanics, and electricity and atomic structure.

Grade: 12

Materials produced:

Student text (Physics) Films

1aboratory guide Supplemental reading series

Teacher resource book & guide Tests

Laboratory apparatus ESI Quarterly Reports

20. [scis - california |

Science Curriculum Improvement Study
Robert Karplus, Director

University of California

Berkeley, California

Rationale:

The California Science Curriculum Improvement Study is characterized by two fea-
tures: 1) extensive direct contact of the children with natural phenomena 80 that
as much information as possible 1is gathered by the children through their own obser=-
vations (Little is told them by their teachers or by their books.), 2) slow accumu-
1ations of abstractions in a hierarchy, -rith broad concepts being introduced early
and more sophisticated distinctions being made later. Beginning with such abstrac=-
tions as the concepts of living and non-living matter, conservation of matter, and
variation of one property among objects with similar properties, the project con-
tinues to higher levels of abstractions such as interactions, relativity, conserva-
tion of energy, equilibrium, and behavior and evolution of living organisms.
Throughout all of these the student is an active participant. Thus these topics
cover areas of biology, chemistry, physics, and the earth sciences.

Grade: K - 6

Materials produced:

Teacher guides (Variation in Measurement, Systems, Interaction, Rela-
tivity of Position and Motion, SubsystemS)

SCIS Newsletter




21. SSCP = Illinois

School Science Curriculum Project
Richard F. P. Salinger, Director
805 West Pennsylvania Avenue
Urbana, Illinois 61801

T o AT ot o <Pl €3 e

: Rationale:

The major objective of the Illinois School Science Curriculum Project is to pro-
; duce a series of science curriculum materials for use in grades K - 9. Such units
| as Measurement and Graphing, Ants: Their Life Cycles, Coulomb's I~w and Running

{ Water, and River Development are typical of those produced and can be selected for
inclusion in the curriculum at the local level.

Grades: K - 9

Materials produced:

% Teacher manuals for the 25 units produced

22. L§SSP = Princeton Geology Project = Time, Space, Matter]

Secondary School Science Project
Frederick L. Ferris, Jr., Director
Princeton University

Princeton, New Jersey

4 e o At - WA o - o €

Rationale:

PR Qe Pt amrset

The objective of the Princeton Secondary Science Project (Time, Space and Matter) is
to "develop a program for secondary school grades centered on geology that will lead
students through a series of their own interrelated sequential investigations,
direct observation, and inference to an understanding of the nature of the earth."

o wod A i 55 2 s

"Through his experience with (the text) Time, Space and Matter, the student en-
counters learning situations designed to facilitate both his acquisition of know=-
ledge and his acquisition of the motivation to learn with enthusiasm.” The student
g is at the center of action and of the manipulation of materials; he makes things

i happen and yet is a part of structured discovery.

A At

The strategy of Time, Space and Matter is to structure the learning situation to
meximize the opportunities for the student to arrive at an understanding of the

nature of the physical world and of science as & method of inquiry, through his own
firsthand experience.

el <ot Pormsan - a5 8 P04 £

Grades: 9 - 12

s A § dmn et 3 T

Materials produced:

: Student texts (Time, Space and Matter) Iaboratory guides

Iaboratory kits Tests
Progress reports Films

Teacher guides

-21-
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